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biological effects depend on: absorbed dose rate, but also on
treatment fractionation, radiation quality, cell characteristics, cell
environment, end points, ...
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relative biological effectiveness (RBE)
ratio between absorbed doses delivered with two radiation
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iImportance of the end points

-cell survival (monolayer / spheroids / matrigel)
-chromosomal aberrations

‘molecular damage to DNA (simple- / double-strand breaks)
-other molecular end-points (tumor microenvironment / metastases)
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Fig. 2. Summary of RBE values compiled by S.B. Field (pers.
comm.) for a range of normal tissues and tumours. The normal
tissues showed the expected decrease in RBE at higher doses but

the tumours showed more complex curves with a strikingly higher

range of RBE values than for skin at doses above 10 Gy per fraction.
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The British Journal of Radiology, 84 (201 1), $11-518 Table 1. Data (point estimates) taken from Carabe-Fernandez
et al [4] and used in this report

Fast neutron relative biological effects and implications for Assay low LET a/f  RBEmax  RBEmin
. Oesophagus, LDsg 16.24 3.05 2.27
Charged part|C|e therapy Bone marrow (haematocrit) 1.15 26.33 1.19
Kidney (EDTA) 1.22 20.58 1.35
1.2B JONES, Msc, Mp, 2T S A UNDERWOOD, Mphys, Msc, A CARABE-FERNANDEZ, Msc, PhD, dney 22 e
°C TIMLIN, mphys, Pho and **R G DALE, PhD, Finst Colorectal, LDso 28.96 570 146
(2 months)
Colorectal, LDsg 3.11 12.56 0.41
(15 months)
< Lung (28 weeks) 2.93 7.63 0.58
RBE at VCIy hlgh dose Lung LDs, (28 weeks) 5.95 519 0.9
Lung LDsq (68 weeks) 2.32 8.62 0.72
Pig skin (acute) 15.17 3.46 0.71
Pig skin (late) 5.25 4.26 0.91

EDTA, ethylenediaminetetraacetic acid; LDs, lethal dose for
50%; LET, linear energy transfer; RBE,,,.,, maximum value of
relative biological effect; RBE,,;,, minimum value of relative
biological effect.

| standard equation regression R?=0.19:p=0.03 |
51 # ol
| : ’ i | _+ . standard equation regression R°=0.38:p=0.001
| weighted equation regression R°=0.19;p=0.03
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°cell response to irradiation provides valuable information that is
extremely useful for clinical and radiation protection practices

*but measurements with different endpoints are required

IFMIF-DONES

‘neutron (and deuteron) beams available will open the possibility
of analyzing situations never investigated before

*thus complementing the radiobiological information that can be
obtained by using the nearby electron clinical accelerators and X-
ray irradiation facilities

IFMIF-DONES would pravad@. an thvaluable
opportunity to expand our knowledge

aboul Fhe cell response o bobh neukrons
and deuberoins
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a last message

From my point of view, and as I have learned preparing this
meeting, people from radiobiology, medicine, biology,
chemistry, ... know almost nothing about IFMIF-DONES and
are, probably for this reason, very reluctant to participate and
contribute their knowledge

It is necessary to make known the opportunities that IFMIF-
DONLES can offer to these other communities that are, a priori,
far from the project
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attention
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